





























研究成果の概要（英文）： This study intends to learn the principle of protein molecule design 
which was adopted by nature to acquire high-order functions for ancestral hemoglobins of 
vertebrates in the course of molecular evolution. We designed and synthesized the 
hemoglobin genes for ancestors of teleost and cyclostomata and expressed them in E. coli, 
obtaining the ancestral hemoglobins. The teleost ancestral hemoglobins showed a strong 
Bohr effect which assumes a Root effect and week cooperativity, indicating that they have 
characteristics of teleost. The cyclostomata ancestral hemoglobins showed a small Bohr 
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相当する約 14 kDa の分子量を示した。 
③ 祖先型 Hb の特性 















6.4 27.1 1.49 
6.9 25.9 1.52 
7.4 23.8 1.61 
7.9 21.2 1.65 
8.4 20.1 1.64 
HbA 7.4 9.5  2.26 
を示し、さらに、低蛋白濃度でも Hill 係数
が 1.5 程度の弱い協同性を示した。しかし、
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